Transforming growth factor beta treatment decreases ACTH receptors on ovine adrenocortical cells.
Transforming growth factor beta (TGF beta) is a potent inhibitor of adrenocortical cell differentiated functions, whereas corticotropin (ACTH) is the main physiological hormone which acts positively on these functions. We have studied the effects of both TGF beta and ACTH on ovine adrenocortical cell ACTH receptors. Ovine adrenocortical cells contained specific high affinity (Kd = 2.7 +/- 1.6 x 10(-10) M) and low capacity (1190 +/- 120 sites/cell) ACTH receptors. Pretreatment of cells with TGF beta resulted in a time- and dose-dependent (ED50 = 50 pg/ml) decrease of 125I-ACTH1-39 binding. The observed decrease in ACTH binding was due to a 2-3-fold decrease in the number of binding sites without modification of the binding affinity. On the contrary, pretreatment of cells with ACTH caused a 4-4.5-fold increase in the number of ACTH binding sites without an effect on the Kd. When cells were pretreated with both ACTH and TGF beta, TGF beta blocked completely the positive trophic effect of ACTH on its own receptors. The variations in ACTH receptor number were associated with parallel changes on acute ACTH-induced cyclic AMP production. Thus, the effects of TGF beta on ACTH receptor content are likely another important negative action of this peptide on adrenocortical cell differentiation. Moreover, these results suggest that regulation of ACTH receptor number may be one mechanism by which hormones and growth factors control adrenocortical differentiation.